Diversity of MHC class I alleles in Spheniscus humboldti.
The major histocompatibility complex locus (MHC) is a gene region related to immune response and exhibits a remarkably great diversity. We deduced that polymorphisms in MHC genes would help to solve several issues on penguins, including classification, phylogenetic relationship, and conservation. This study aimed to elucidate the structure and diversity of the so far unknown MHC class I gene in a penguin species. The structure of an MHC class I gene from the Humboldt penguin (Spheniscus humboldti) was determined by using an inverse PCR method. We designed PCR primers to directly determine nucleotide sequences of PCR products from the MHC class I gene and to obtain recombinant clones for investigating the diversity of the MHC class I gene in Humboldt penguins. A total of 24 MHC class I allele sequences were obtained from 40 individuals. Polymorphisms were mainly found in exons 2 and 3, as expected from the nature of MHC class I genes in vertebrate species including birds and mammals. Phylogenetic analyses of MHC class I alleles have revealed that the Humboldt penguin is closely related to the Red Knot (Calidris canutus) belonging to Charadriiformes.